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Inass...A typical application for the fly wheel 
..sFstem of the invention is .ina packer box de- 
liverF, in which, the reciprocation of-the .nsual 
pusher arms, which have considera-ble, inertia, 
imposes relativelF severe loads-on the-gearing 
tending fo limit the usefulness of-such deliveries 
at high speeds, due fo possible failure of the 
gearing. 
If is an object of the present invention fo 
permit increase in the speed of operation of such 
a reciprocating drive by stabilizing the load on 
the drive gearing, eliminating shock due fo re- 
versal of movement of the driven mass. 
A further object of the invention is to pro- 
vide fly wheel stabilized drive and reciprocating 
mechanism, in which the kinetic energy of the 
system as a whole may be maintained substan- 
tially constant, thus eliminating torque variation 
in the d_rive short supplying the power thereto, 
in so far as the torque variation is due fo the 
inertia of the parts. 
With the foregoing objects and still other ob- 
jects which will appear in mind, the invention 
consists in the combination and arrangements 
of parts and details of construction which will 
now first be fully described with reference fo 
the accompanying drawing and thon be more 
particularly pointed out in the appended claires. 
In the drawing: 
Figure 1 is a plan view of a mechanism em- 
bodying the invention in a preferred form; 
Figure 2 is a side elevation view of the mech- 
anism of Figure 1; 
Figure 3 is a section on the line 3--3 of Fig- 
ure 2; 
Figure 4 is a rear elevation of the fly wheel 
Figures 2 and 3; 
Figures 5 fo 8 are diagrammatic views showing 
the position of certain parts in different angular 
positions of the fly wheel. 
In Figure 2, the level of the table L with which 
the pusher arms 2 cooperate, is indicated in phan- 
tom. The invention is not concerned with the 
packer box apart from the pusher and drive 
therefor, and the packer box table and other 
parts may be of any desired construction. The 
arms 2 are flxed to a cross bar 3 and are piv- 
otally mounted on a shaft | b, means of an 
extension 4 of the middle arm 2. A link 5 is 
pivotally connected af 6 and 7 fo a 

The- crankshaÏt is carried, in .an-. anti-fr-ietion 
bearing [5 (Figure 3)..and.connected by:an.:offset 
bracket 15 to fly wheel 17 which is .drivenby..a 
 shaft18 supported in anti-friction bearingst9 
:4,o. and whichis coaxial with the crankshaft/ 
Sector shaped weights 20, -I and, 22,.are.2ixed 
to .shafts-23 journaled in the .ly vheel ..l l-and 
are driven by. planer gears -4-meshing -with..4dler 
 gears -5 which, -in turn, mesh with.-a stationary 
15 sun gear -6. The gear ratio between sun gear 
26 and the planer gears -4 is two-to-one. As- 
suming counterclockwise rotation of fly wheel 
Il in Figure 2, the planers 24 will rotate with 
respect fo the fly wheel I1 af twice ifs angular 
2 velocity and in the opposite or clockwise direc- 
tion. Since the movement of revolution of the 
pinions will be in the same direction as the fly 
wheel and at equal angular velocity, the net 
rotation of the planers -4 with respect fo the  
:-' stationary frame structure will be ai the same 
angular velocity as the fly wheel but in the 
opposite, or clockwise, direction, 
Figures 5 fo 8 show schematically the position 
of the parts as the fly wheel I1 is rotated in 90 
:» degree steps from the position of Figure 2, the 
center of gravity C of each weight travelling 
in the fiat elliptical path P. In the position of 
Figure 5, which corresponds to that of Figure 4, 
the torque exerted against the fly wheel in start- 
:5 ing the return movement of the pusher mech- 
anism is clockwise, but the weight -I being in 
ifs outer position exerts counterbalancing coun- 
terclockwise torque, so that by a suitable rela- 
tion of the dimensions and masses of the parts, 
4o the shock due fo starting the reciprocating 
pusher mass from the position of test is sub- 
stantially eliminated. As the parts move from 
the position of Figure 5 fo that oÏ Figure 6, 
the clockwise torque against the fly wheel due 
45 to the pusher decreases and the counterclock- 
wise counterbalancing torque of the weight 21 
correspondingly decreases until, as shown in Fig- 
ure 6, this counterbalancing torque is reduced 
substantially fo zero. The movement of the parts 
5, from tàue position of Figure 6 fo that of Figure  
involves a slowing down of the reciprocating 
. pusher mass by the fly wheel so that the torque 
exerted thereby on the fly wheel is counter- 
clockwise. The weight -| having passed under 
5, the axis of rotation of the fly wheel will now 
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Th invention relates fo improvements in fly ment and .to the extension.4. Shaft 11 .is«ro- 
wheel syste, tatably mount in arms 9 wch.-arepivetaly 
More particularly, the invention is concerned support frombrackets 
-with the elination of shock on drive gearing " pin 2 cennects--an arm 9 -fo çitma.n .4 and 
due fo reversal of movement of a reciprocating 
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exert an increasing clockwise torque, thus con- 
tinuing to balance the pusher in its reciproca- 
tion. As the fly wheel continues fo rotate, there 
is thus at all rimes a counterbalancing of the 
torque on the fly wheel due to the reciprocating 
mass, by the torque due to the weight 1. For 
a theoretically perfect counterbalance, the dis- 
tance between the center of gravity of weight 21 
and the axis of rotation of the fly wheel 17 
should be equal to the distance between the axis 
of shaft 23 and shst 18. In this case,, the 
center of gravity of the weight 21 will move 
back and ïorth in a straight line through the 
axis of shaft 18 and fly wheel 17. lIovement 
of the center of gravity C in the fiat elliptical 
path P, however, furnishes suflicient counterba]- 
ancing to eliminate undue strain on the gears 
and permîts a more compact construction. 
The weights 20 and 2 serve to balance the 
variation in kinetic energy of the system due to 
the movement of the center of gravity of the 
weight 1 toward and away from the axis of 
the fly wheel, with consequent change in moment 
of inertia o the fly wheel and weight 21 con- 
sidered as a unit. Thus, it wîll be noted that 
in the position of Fîgures 5 and 7, when the 
weight 21 is in an outer position, weiglts 20 
and 22 are in an inner position, while in the 
position of Fîgures 6 and 8, when the weïght 21 
is in an inner position, weights 20 and 22 are in 
an outer position. By proper selection of the 
masses and dimensions, it thus becomes possible 
to eliminate or to smooth out to any required 
degree the variation in moment of inertia of the 

4 
fly wheel caused by movement of the weight l. 
As a practical marrer and apart from such minor 
dîsturbing factors as crank errors, shock on the 
gear teeth in the drive is thereby eliminated. 
5 What is claimed 
1. A fly wheel system for reciprocatîng drives 
comprising a fly wheel, a counterbalance weight 
rotatably mounted thereon for movement toward 
and away from the fly wheel axis, a pair of 
10 weights similarly and symmetrically mounted 
with respect to the fly wheel axis, gearing ïor 
rotating the counterbalance veiht oppositely 
and at the same anguiar velocity as the fly vheet, 
whereby the said counterbalance weight may 
1 balance torque on the fly wheel due to a recipro- 
cating mass driven thereby, and gearing for 
similarly rotating the said pair of wei2hts, the 
said gearing being arranged to move the said 
pair of weights toward the fly wheel axis as the 
20 counterbalance weight moves away from the 
fly wheel axis, whereby the said pair of weights 
counteract variation in moment of inertia in the 
fly wheel system due to the movement of the 
counterba!ance weight and the reciprocating 
25 mass. 
2. A fly wheel systemaccording to claim 1, 
in which the gearing for rotating the said weights 
comprises a stationary sun ear, planer pinions 
driving the weihts and intermediate idler ears 
30 between the sun ear and pinions, the drive ratio 
being two-to-one. 
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